cooling down to room temperature, the pale yellow crude product precipitated out from the reaction mixture, which was collected by filtration and washing with water and ethyl ether to give 93 mg ligand 1 in 66% yield. This sample was pure enough for the next transformation without further purification.
1 H NMR (400 MHz, CDCl 3 ): δ 7.18-7.21 (m, 6H), 7.67-7.73 (m, 12H), 7.93 (s, 6H), 8.37 (s, 3H), 8.63 (d, J = 4.0 Hz, 6H). 13 C NMR (100 MHz, CDCl 3 ): δ 120. 8, 121.0, 122.3, 123.7, 136.7, 141.5, 148.9, 149.6, 157 .0. EI-HRMS calcd for C 48 H 33 N 7 : 707.2808. Found: 707.2797. 3 and 2(PF 6 ) 4 . To 20 mL dry acetone were added [Ru(tpy)Cl 3 ] (66 mg, 0.15 mmol) and AgOTf (116 mg, 0.45 mmol). The mixture was refluxed under N 2 atmosphere for 3 h. After cooling to room temperature, the mixture was filtered to remove the AgCl precipitate. The purple filtrate was concentrated to dryness under reduced pressure. To the residue were added ligand 1 (22 mg, 0.031 mmol), N-ethylmorpholine (0.5 mL), 6 mL dry DMF, and 6 mL dry t-BuOH. The mixture was bubbled with nitrogen for 10 minutes. The system was heated under microwave irradiation (powder = 600 W) for 30 min before cooling to room temperature. The solvent was removed under reduced pressure. The residue was subjected to column chromatography on silica gel (eluent: CH 3 CN/H 2 O/aq.KNO 3 , 100/10/0.4), followed by anion exchange using KPF 6 , to afford 17 mg of 2(PF 6 ) 3 (25%) and 14 mg of 2(PF 6 ) 4 (20%) as brown solids. Data of 2(PF 6 ) 3 : 1 H NMR (400 MHz, CD 3 CN), δ 6.64 (t, J = 8.0 Hz, 6H), 7.07-7.11 (m, Hz, 6H H, 3.07; N, 9.53. Found: C, 48.83; H, 2.78; N, 9.80 . 4 . Following the similar procedure for the synthesis of 2(PF 6 ) 3 , complex 3(PF 6 ) 4 was prepared from [Ru(vtpy) O: C, 49.62; H, 3.49; N, 9.48. Found: C, 49.84; H, 3.76 ; N, 9.39. Figure S4 . TDDFT-predicted NIR excitations (vertical Figure S5 . TDDFT-predicted NIR excitations (vertical bars) of singlet 2
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5+
, along with the experimental data of absorption for comparison. Other predicted excitations in the low-energy region have negligible oscillator strength. Depending on the spin directions, two possible spin states, singlet and triplet, are possible for complex 2
. The closed-shell singlet state was calculated to be 0.271 eV lower in energy relative to the triplet state, in accordiance with the EPR-inactive nature of this complex. The TDDFT results of singlet 2 5+ show that the predicted S 7
and S 8 excitations are mainly responsible for the observed NIR absorptions. Both excitations are dominated by the HOMO  LUMO and HOMO-1  LUMO transitions. The HOMO and HOMO-1 are dominated by ruthenium components. The LUMO is delocalized over the N(phenyl-Ru) 3 framework. experimental data of absorption Figure S6 . TDDFT-predicted NIR excitations (vertical bars) of doublet 2
-HOSO
-LUSO -LUSO+1 -HOSO -LUSO D 7 (95%) D 9 (93%) D 8 (93%)
6+
, along with the experimental data of absorption for comparison. For 2 6+ with three free spins, doublet or quartet states are possible. DFT calculations show that the doublet state is 0.144 eV lower in energy relative to the quartet state. The TDDFT results of 2 6+ in the doublet state are given in Figure S6 . Figure S8 . Estimating the thickness of the poly-3 n+ /ITO film by measuring the step height produced by scanning across a scratching edge using AFM. 
